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OOMPLETB SPECIFICATION 


Improved Materials for Polishing, Cleaning or the like and method 

of making the same 


We, Albert Batchjbldee Wells, 
Ghakning M'cCtreoobx Wells, Joel 
Cheney Wells, Chahles Owen Cozzens, 
Chablbs Eldridgb Spencbb, Jtuix-., Iea 
5.M0SHED, Chakles Newton Shelden, 
Channing McGbegohy Wells, Jimi*., 
Geoege BtiRiaiAM Wells, John Morsk 
W^ells, ALPREiD TtJRNm Wells, and 
Edward Ernest Williams, all Citizens 
10 of tbe United States of America, consti- 
tuting' the American Optical Company, a 
yoluaitairy association orjjanized and' existt- 
ing hy viitue of tbjc laws of tlLe.Sta-te of 
Massachii'iiet.t* and having a ueual place of 
16 l>asi^«s3 at 14, Mechania Street, Soutli- 
tridge, Massadiixsettsi, United States of 
America, d-o hereby decljan^ tie nature of 
this invention and in what manner the 
same is to he p<?'rformed, to be partdotdairly 
20 described and' ascertained in and by the 
following^ statement : — 
TIbis inveintion relates to the* pl^ovision of 
. novel matenrials suitable for polishing:, 
cleansing, purifyingr, iise as catalyst^ oa- 
25 catalyst canriers, ov other pairposes and 

process of making- the same. 
• One pi the principal' objects of th« 
invention is to jHiovide a. finfii garain 
mated'ial witli a relativeiy laTffe avaokjUe 
surface suitaibe for varioii?5 medianical and 
chemical uses. 

AiiothiBT imporfiaait object of the invei- 
tkm is to i>Tovide a ncm-tosio and noai- 
pigmenting^ polishing*- mate^al. 
35 Ajiothjeti' im]x>rtaait object of the inren- 
tion is to provide a oomi>osiition of matter 
whioh is a snhstdtute for commercially* 
known rouge (iron cside) whidh hasr been 
the almost universal polishing* nuetdium, 
40 partienlarly for glags polisUSgs, which 
do!^ nob stain oi* discolotir object* with 
which it comes in contact, such as skin, 
ctothing, f umiture, buildings, floors, etc. ; 
which does not oonstiinte a health hazard, 
45 which ifj relatively low m cost, and whicix- 
imparti? a. polish of high (juaility within a 
i*ea5>onaUe time, and which is geneirally 
acc€5]>t«bt'le for oommereial usa as iregards 
the t-extiire of tllici polished surf ace. 

Other objects and' advantages of the 
invention should berom© apparent fixjm 
tlio following description. 
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Considering said materials as polishing 
means, it has be:rai usual iu tbe imsts in 
fosrming highly polished surfaces xxa. glass 55 
or the like, to use an ii'on losidej known 
commercialiy as rouge. Although this 
rouge Is practical, as regaa'ds its polishing 
chamcteristics, it ha-s a decidedly uacfesir- 
ablo staining nature, partioulairly as 
regards the clothing the opearatoir using 
such roiige, and the machinery, a^aors. 
ceilings or other pai-ts of the building in 
which such polishing t>pet*a.ticma aw 
"cai'iried oa. 

Many attompts liave been made to 
overcome the disadvantages oif I'ougef and 
yet attain its durable polishing charac- 
teristics through the us© of substitute 
polishing inateoials*. One of these TO 
pomhing materials has -heeoi made of 
finely powdta-ed silica: because it does not 
stain. Silica, boweyer, proved inferior to 
aK»uge, as regards it-s polishing .cliarac- 
teristics and the type of polish obtained 75 
on tJie sua^faces of glass articles. In addi-- 
tion to the above difficulties, silica has u 
decided disadvantage in tbat its use may 
mvolve a serious health hazard. 

One of the prime objects, thei-efore, of 
the present invention is tO' completely 
overcoane the above difficulties;, as regards 
tcsio and pigmenting conditions, thTtoaigh 
the ]>iavisi<m of nom-tosie and non-pig- 
nwnting polishing inate»riaJ[si possessing 85 
one or more of tihe above characteiistios 
and :to provide fine grain materials adapt- 
a W© to many othec uses. 

In accordaoicie with this inventiioin' there 
is provided a processi of making a material 90 
suitable foa* use as a polisheir, a cleanser, 
a purifier, a catalyst, a catalyst cai'rier 
ov other punTsnses, wliicli comprises f cran- 
ing a fiae grained, non-toxic, nim-6itaming 
ma'teial having a physical state that wifl 95 
polish, glasis witboiut scratching t-y li:eating 
a batch of kaolinic clay so as to remove 
tihfii water of hydration A^dthout sintering 
of the particles under tlie fluxiiio' action 
of the watfiQ' and comtinuing the heating lOO 
for a time interval sufficient tt> heat the 
individual partdoles oif cdav to a tempera- 
ture between lOOO" and 2100° F., the 
temperature iwd in said treatm<».nt, 
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. aiceoiduiig*. lo tlie warticular batcli of (ilay, 
beinw withia said range and adjacent to 
but oefow the temperature . wliicsli will 
cause on appreciable pT>rtion of said clay 
6 to sinter into haa'd lumps, in which ea^^e* 
it would lose its effcctireness as a- f^lasa 
polisher as compared with rouge. 

The temperature used may Le d^-ter- 
mined ty heat treatment "O-f eaid clay to 

10 different temperatures within the said 
range and by trial glass polishing with 
the mateiia'k produced at said diifereut 

• tempeiratures, whereby a tempei'situi-e is 
determined which gives ai material hav- 

15 inff the majdmum non-scra.tching 
efSsiency, surface quality producing 
nature, and a speed of operation fiuhstaii- 
tially equal to that of roxuge. 
The invention also includes materials 

20 wheai -prepared ojt produced by the process 
/I'^seribed above. Particularly useful 
materials can be obtained Iv heating the 
individual paxticlea of jthe kaoliaic clny 
to a tempeirature between 1300° and 

25 1600' F. and bet^^ 1500' and 1600' F. 
It will be appairent that many changes 
may be maide in the a^ranpements and 
methods' shown and described witliout 
departing from the scope of the inven- 

80 *ion as expressed in the acoampanying 
claims. It, therefore, is to be imder- 
stood that the invention is not limited 
to the specific arrangements and methods 
shown and descrited, as the pi'eferred 

35 foi-ma only have been given by way of 
illustration. 
Referring to the ^wing : 
The figUTO of tl» drawing shows a 
typical time-tsmperature diagaam giving 
' 40 the coarresposiding temperatures of the 
material and of tlie furnace as heating 
progresses fist a specified , prefenred 
material emlwdying tlxe invention and 
indicating the temperatu-re ranges in 

46 wiiich various conversions takes place for 
the given material and indicating the 
maximum temperatuire of heating accord- 
ingto this invention, . 

For ease in describiag the present 

50 invention, it will he described as applied 
to polishing materials, although its use is 
not limited thereto. In settinff forth the 
preferred farm of the invention, a 
Kaolinic clay is selected from a suitable 

56 source of supply, as »for examide, from 
PloTida or Georgia, which clay is com- 
mercially known as Ploiida taolin or 
Georgia Kaiolin. Kaolin is favoured 
because of. its. freedom from sand, grit, 
. 60 etc. It isr t!o te understood, however, that 
kaolinic clay from many sources may be 
used, requiring in some instances, piiiri- 
fication preceding or snb^ijuent- to the 
heat treatment. 

66 The Kftoliui<» . cluy passes through 


several well defined ^lages during the 
heat tieament. Theoretically these seem 
to be as follows: 

Pirst, duaing the initial heating of f rom 
room temperatuie to about 850' F., the 70 
mechanical and hygroscopic water is 
eliminated. 

Secondly, the (»hemically (roiubiueil 
water, thei SH-O of the clay 
AljOa . SSiOs . 2H.0, is evolved or 75 
vaporized by an eudothennic I'eaction 
(heat absorbing). Care should le 
exercised to separate this water 61 hydrn- 
tion without too rapid eleratioD in tem- 
perature so as to avoid sintering of 80 
pasTticles together by the possible fluxiug 
action of the water. Therefore, at the 
second stage, between 900' to 1100' 
this 2H=0 should )ye • substantially 
eliminated. 85 

Thirdly, the heating is continued to 
break up the structure of the aluminium 
silicat-e to reduce it to the desired condi- 
tion. Practical temperatures will le dis- 
cussed later. At this statue the clay is 90 
reduced to a practical ])olishuig material 
with the exception that peiliaps j-ome 
large aggregates might be present. These, 
however, are easily broken down throug*!! 
subsequent treatment, as by milling, loll- 95 
ing or the like. It is i)ui>ort%iut, that the . 
third stage of heating be not canied too 
far as the-material will then not produce 
as good a polished surface. 

The m^eirial i*esultin^ from the third 100 
sta^e of tflie heating is available as a cnide 
polishing compound. It may be rendered 
still finer in texture, as ly grinding or 
in any other manner In-eaking .up the 
adherencB between particles. It is, in 105 
general, desiiable to thus improve the 
quality of the material, as these adhering 
particles if not broken down, tend tio 
scratch the surface which is beinar l>olisihed 
by said material due to mechanical' action. 110 
The limiting of the tempea ature to which 
the heating is carried, in this third stage, 
is important, as above set foiilh. It has 
leen found that above 2100" F. the change 
into an undesirable structm»e begins to 115 
take place veiy- rapidly so that the clay 
should not be heated above 2100° F. The 
icmperatuie teed not be carded as high as 
2100* F. in order to effect the desii'able 
tiansformatian, as this action begins to 120 
take place at alout KK)©** F. TTithin the 
range of 1000" to 2100' F.. the desired 
transformattion takes place more rapidly 
and more completely as the temperature is 
elevated. 125 

It has been found, ilirough the use of 
samples of clay which have been i)ve- 
pared and tested* by the standard test« to 
evaluate polishing compounds, that the 
quality of polish obtained can be ^ei-j- well 180 
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esplaiinerd by tlie weight of ^lass ^vliidi is 
ii-emoyed from iesi giass ajad by a g^«ra.l 
description of tke appearajice o^ Uie sur- 
face, lu this test, a llat diso of g-iass is 
polished for ten minutes with. the. material 
under test under standa/iiL carefully, con- 
trolled oonditions. The tobile which 


follows sets foi-t.li some genea'al uesiults on 
a specific material, oommereially known 
as United Clay Mineii Putnam' *€lay 
a, Florida Xaolin. Successive •batches 
w-ere h-e^ld at the indicated lemperaitiaes 
for two hours, milled, and then given the 
standard polishing teat. 
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Caloinaition Temperature 
for a. Two Hour Period 


Beonovai liatc in mg, 

per Ten Minutes Stan- Suirface 

dard Poliaihing TesO Quality 


482" C. 

538 

593 

648 

704 

760 

816 

871 

926 

981 

1036 „ 

1093 

1204 

ms 

1427 
1510 


(900^ F. 
(lOOO'') 
(llOQ") 
(1200') 
a3W; 
(1400'') 
(1500'') 
(1600'') 
(1700") . 
(1800") 
(1900^) 
(2000°) 
(2200') 
(2400°) 
(2)600') 
(2750') 


It will be noted, by tie chart set forth 

85 ahove, that as calcination isi stopped ott 
lOO" r. intervals between tflue 900" F, and 
15(M)** F. the rat© of removal and (ludlity 
erf tile polished sm'face in(^rea£e.'s steadily 
to a maximum. It will be noted that fiiom 

40 900" to 1100" F. the surface quality is 
poor and rate of removal is relatively low. 
Fi^m 1100' F, to 1300' F., the i^\te of 
removal increases and tOie surf sice quality 
is better. From 1300** F to 1600* F, the 

45 removal ra te* is (relatively hi^h and the sur- 
face quality gtmd. The surfa<?i8' quality, 
however, between IGOO'' F. and 1700' F. 
commen-eeB 1^ fall olE and the removal rate 
also diminishes.. This reduction of 

50 removal rate and change of ^Tfa<ie quality 
from good % fair continues to approxi- 
mately 1900* F.- where upon the suTface 
quality then deereas^si to a v-eay poor state 
although the xat'Ci of removal increa^s. 

56 Tliis: inr rcao^d i^nie of iiemoval in pwhably 
dne to the ciystalline structure which the 
material develojw at such higrh tempera- 
ture. By comparison of these. i^emOval 
mtea, witi the removal rate* of the best 

l>0 lx>lishinj? rouges, it is found tliat^hey aire 
of the same oader of magnitude. The 
polishihg material, however, as produoed 
by oloy ti'eated as specified above is non- 
toxic sind non-pigmenti«tr and i.^ in this 

66 manner more desirablte tha I'ouge, 
Other Eaolinic claya have given -even 
hrtter results. 
The duTn.tioii of heating at the tem- 


Pwr 

99 

Fair 
X^^o^d 


Fair 


Poor 


Ilate of Removal 
in mg. peir Ten 
Time in MinutesStnndard 
Hours Bolishing Teat 


Surface 
Quality 


0.5 
1.2 
2 
4 
8 
24 


47.2 
51.0 
52.0 
58.4 
56.8 
57.2 


Fair to good 


10 


4.2 
15.6 
30.8 
38.4 
41.0 
44.4 
45.6 
43.2 
36.0 
37.2 
36.0 
45.4 
58.6 
57.2 
64.0 
53.4 


perature chosen does not seem to be a 
vary impoa^ant factor beyond a reasonable 
time. Equivalent removal rates and' snr- 
face quality were obtained whether the 
clay was Iveld at th© maximum tempera- 
ture of calcdnation for two hours on* for 
several days. Oi courae, tlie necessary 
length of time depends on how l^orge a 
bulk of maiterial is being heated and how 
easily tlie temperature gi^dient £n>m t^e 
outside to tbe interior of tlie mass is 
smootlied out or equalized. As evidence 
for this point of consadersation, batches of 
Floirida Raolinie clay were held at 1500* 
F. <815° C.) for the- tim-^ given*, as illus- 
trated iiJ the table below. 
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80 


Pair to good 
Good- 90 


95 


If the heat is pix>long*ed for tioo long a 
time the formation of some unde.<»irable 
hard material seems to take place. 

The material obtained at 1500" F. 
(815* C.) is very soft and fine-grained* 
but the pa(rtioles do i-emuin in friable 100 


Imups wliidi luitsr lie luolceji up hy some 
means. 

To effect tliig bi-eakiun^ up suitable ball-, 
inillmg or the like may be eiuployed. The 

5 milling process may be carried an either 
Tvet or diy. It has t*een found, ho\revtr, 
that wet millings is more desirable i'roin 
the standpoint of ovoidingr caking up with 
the iresuH that n, more T.ipid milling action 

10 takes place. The material majr be used in 
this condition or may be stibjeded to a 
subsequent drying process. It is impoii- 
tant to note that although a wet milling 
is employed the day dees not renbsorb the 

16 liquid used in the milling 2>rocess and 
•decrease rta polishini*' ability, that is, it 
does not have anv tendency to return to its 
initial state;* A.hO, . 2SiO. . 
Samples of said material hare been 

20 ret-ained in water for manj- month.s witli- 
out deteriorating its polishing: ability. 

Hie time of milling depends \ipon the? 
S'ize and charging of the mill. It should 
be continued at least long enough to 

25 reduce all of the material to finer than 200 
mesh, which is a sttaiudard accepted term 
used in screening. 

Geiojrgia and Florida Ilaoliniu clays are 
particuia.Tly suitable for use but. other 

30£aolinic- clays ina:y bs used. It ic tt; l^e 
understood/ theaefore, that the Raolinic 
clays given here ai-e only given by way 
of illustration. 

Tflie tempeiuture contiols- and ireal- 

35 ments given herein are set. forth foa* fen- 
deriugr the various matetrials usable as 
polidiing ingredients and such treat- 
ments may also appl3- for rendering* the 
matettaals practical for other uses. In 

40 following out this treatment suit^ible tem- 
perature doaatrol must be obtained. For 
ease -of diescription the tempera tuie con- 
trols of a particular clay (Florida Kaolin) 
have been given but it is ho be understood 

45 that anyone skilled in.the art could apply 
these teachings to otihtr kaolinic clays. 

In following th& steps of this lieat 
treatment and in order to arrest it at the 
optimum i>oint aaiy of 'the techniques 

50 foauiliair in ceramic technology may 
used. For the purposes set forth, the 
finnl test is always how the material wiU 
polish glass, but when the material is to 
be used for other purposes, other means 

56 for determining the optimuin tempera- 
ture for arresting the calcination may be 
desirable amonsr which may be mention td 
chants in index of refiactitm, specific 
gravitjs in the X-Ray diffraction pattern, 
.60 in the -bulk weight, and tlie tende-ncy ti> 
rehydi^aifce. One of the most used and 
simpler methods for following the com^e 
oi • calcination is by measuring the 
differential Tate- of heating. In this 

65 method th*« clay, in u suitable container. 


is placed in a tumace. A vheimocoujjlt is 
embedded in the day oi other material 
and the teinperatuie rhauges measiued in 
comparison to that of the fuiinace a.< the 
tempera tui'e of the fuinnce i< laised at a 70 
constant rate. This is diagramniatically 
illusti'ated in the figure of the drav iug- by 
V, chart showiug the diiteTwice.> in tem- 
pei-atuTe. The lem})eratuies ot a Florida 
Kaolin and the funiace in which it was 75 
heated are i^ecorded at ililt'erent time 
intervals for the diuatiou ol tlie heatiuo^. 
Referiin*^ feu the cuivt? A of the chart it 
may be seen that the maximum en do- 
thermic (heat absorbing) reaction take.-: 80 
place at ' about C. (HOO; F.) after 
70 minutes of total Jieatiag lime. Tlu' 
evolution of heat takes place at about 
llOO'* C. (2000' F.> in 85. minuter, as 
illustrated at P oji the chart ; thei etoiv» 85 
the tempeiataie to which vhi^ jnaleiial 
should be heated to obtain the ojitiuuim 
piapertie:^ dfc.>i^l^.le for this jniipo.-t (U-- 
scribed is prob;\b!v somewhat below 1100'' 
C. (2000" F.) let us say 925° to 1000" C. 90 
(1700" to 1S50" F.). The cnive A iliu.- 
liMte^ the tempeiatuie of the thcnno'- 
couple which is embedded in the clay, the 
curve B illustrate-; the remperaturo of the 
thexmoeouple which i< freely eKi)osed to 95 
the furnace atmcsi^here. Fiom cin-ves uf 
this ^ype the desired mt'.xin)-jm tempeiu- 
t*iwe of calcination cii^n he deieimined. 
The find ins* vi this metliud should then be 
checked by ai.'tual .><ervice te5t and con- 100 
rcTt^d liccordina' tt> tht rc.sii:lt=: ol said test. 

Although the invention has been 
described as tor use in polishing glass 
articles, mateiials. resulting from thi.^ 
invention may be used for many other 105 
purposes such as a substitute for pttmice to 
eliminate the scratching characteristics of 
pumice; for use in toothpaste; for us£ in 
purifying oils and other liquids in a 
manner for which chairoal or like is U5ed ; 1 10 
for use as filter means ; for use in impreg- 
nating felt to produce dust filters; foa- use 
as a solid adsorbent either in granular 
fonu or by bricketing : for u^e as a cata- 
lyst or caiirier lor catalysts; and for many 115 
other purposes. 

In general it is desirable to obtain such 
a material that lias no pigment so it will 
not st^in, and alsf> that is not toxic so it . 
will not be a health hazard. 120 

The procedui'e is to treat the clay, li.v 
heating it to a definite temperature that 
lias beeix pioven by test or trial to be 
the oi>tinium, and then further treating 
it to break down adhering pai ticlc--. Tht! 125 
consideration is to heat treat the material 
to a tempeiature that' ho s been piovcn by 
trial or test to produce tihe best poHshiutr 
aesults. The proper temperature and 
espo.«ure for any moteriul under ton- 130 
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sideiution is obtained empualically hy 
test and trial fo-r that paiiicutap material. 

Tlie lieat is aipplied smwly tiroTi^L the 
temperatiiffe at which the water in^ch- 
5 auically Ji«i4 comes oft\ so that the ^i-ains 
of material remain aa discrete grain^^ t^at 
\\i\L not melt or sin ten together. 

The contmilinfif facitoir is wliethei- or not 
the material so* openraited upon proves o-n 
10 Ust to be a-jiaptablej for the results re- 
quired. The limits of oipera.lioii are em- 
Piiatically determined as ha« heen f;ta.te<l 
ahove. 

'F\iX3m the foiiegoing* description it will 
16 be seen that a simple, efficient and econo- 
iiiical meams aad methods hav-e been pciia- 
vided for accomplishing all of the obiects 
and itdyamtag^s of lihe invention. 

Havmg now piairticujarly described and 
• 20 a«!«rtiained the nature of our said inven- 
tion and in what manner the. same m to be 
performed, vre declajr© that \rhat we claim 
is: — 

1. A piroc^ss of making a material suiu 
26 ajble for use as a polisiher, a cleanser, a 

purifier, a catalyst, a catalysifc oaaaier'or 
oth-ea- pua^poses, which comprises forming 
a fine gtrained non-toxio, noai-stnining 
material ha^vin^ a physical state that will 

30 po-lieh glass without scratching- hy heating 
a batch of kaolinic day so as to remove 
the water of hydrailion without eintering 
of the particil-es under the fluxing action of 
the wateir and oonttnuiug' the heating for 

35. a time interval sufficient to heat the in- 
dividual pairtioleB of clay to a tempera- 
. turebetween lOOO'" and 2100' F., thetem- 
peratnoB uisiad in said ti-ea-tmemt, according 
to the particnlaii- tatoh of kaiolinic clay 

40 being within said range and adjacent to 
but below the temperatone which will 
cause an uppreciaible potrtion of said play 
to sinter in!ti> hard lumps. 

2. A piiojcess as claimed in Claim 1, 
45 vhmitt the temperature used is detei*- 

mined by heat tceatanent of said clav. to 


dii^eient ieiupea^tureji withiii the s^id 
range and by trial glass polishing with Rfj 
the materials proctujced at said different 
temperatuiiesi, wheuety a tempei^aiiure is 
dejtermined which gives a material Having 
tihe maximum non-scratching elticiency, 
surf aoe quality producing nujtuii^, and a 55 
speed o-f opejutoion substantially equai to 
that of rou^e. 

3. A maiterial suitable foir use as -a 
polisher, a cleanser^ a purifier, a oat^alyat, 

:i catalyst eaiiTi«.r or otlier purposes when Gd 
pi-epai^ti "Oir produced by T-he process 
claimed in Claim. 1 or Claim 2. 

4. A mafcerial as claimed in Claim 3, 
when obtained by heating the individual 
particles' of the Jtaolinic clay to a tern- fj5 
jjeratuie below 1300'*' and 1600° P. 

5.. A material as claimed' in Claim 3, 
when obtained .by heating the individual 
particles of the kaolinio day to a. tem- 
pe^tt^ {Of apiHioximatiely 1500** F. to 70 . 

€!. The prooesa for pre»pai-ing or produo- 
ing polisihiag matHariais substantL-aJly as 
hereinbefore described. 

7. Polishing mateiiale when x>repaii'Bd 75 
or produced by a ncnocess sub^ftantially as 
hereinbefore deaoiabed. 

Dated lliis'SOtfli day of Apsril 1940. 
ALBERT BATOHELDEB, WELLS, so 
CHANNING MoGEEdOEY WELLS 
JOEL CHENEY WELLS, CHAELES 
OWm CaZZENS; CHAELES ELD- 
BIDGE SPENOEB, Jimr.. IRA 
MOSHER, CHAJftLES NjBWTON 85 
SHELDEN, OHANNIKG MoGREGOKY 
WELLS, Jw., GEORGE BXJRHAM 
"\7ELLS, JOHN MORSE WELLS. 
ALFRED TTJENER WELLS mA 
EDWARD ERNEST WILLIAMS, oaii- 90 
stituting the American Optical Company. • 
Per;— Bpiult, Wade & Teimaat, 

112. Hatton Gaxdeii, Lomdoa, E.0.1, 
Chairtered Patent Arrests. 
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